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1. $v_{0}\in V$ .
2. $v_{0}$ $v_{1}\in N(v_{0})$












$G$ Hitting Time $(H_{G}^{P})$
.
$H_{G}^{P}= \max_{u,v\in V}H_{G}^{P}(u,v)$






$C_{G}^{P}= \max_{u\in V}C_{G}^{P}(u)$ .




$n$ Hitting Time, Cover
Time .
1.4 $P_{n}=(V, E)$ $n$







$G=$ (V, $E$ ) , $P^{(\beta)}=$
$(p_{uv}^{\beta})_{u,v\in V}$ .
1599 2008 73-78 73
1.5
$p_{uv}^{\beta}= \frac{\exp[-\beta U(u,v)]}{\sum_{w\in N(u)}\exp[-\beta U(u,w)]}$
$u\in V,v\in N(u)$
$\beta$ . , $U(u, w)$
potential function .
$U(u,v)=U(v)=\log\deg(v)$
$v\in N(u),$ $u\in V$
[$4|$ ,
Hitting Time $O(n^{2})$ , Cover


















2.1 Tree Cover Time
2.1 Tree





2.2 $G$ $=$ (V, $E$) ,
$k$ $>0$ $V$
$V_{1},$ $V_{2},$ $\cdots V_{k}$ .
$\bullet$ $|V_{1}|=1$ ,
$\bullet$ $|V_{i}|\geq 3$ $V_{i}$
.
































3.1 $G$ $=$ $(V, E)$ ,
$k$ $>$ $0$ $V$
$B_{1},$ $B_{2},$ $\cdots B_{k}$ .
$\bullet$ $|B_{i}|=1$ ,
$\bullet$ $|B_{t}|\geq 3$ $x,$ $y\in B_{i}$ ,Bi
2
,





$B_{1},$ $B_{2},$ $\cdots B_{k}$ . , $B_{i}$
2 . ,B‘, $B_{j}(i\neq j)$
, ,B,, $B_{j}$ 1
2 .























,CG $\geq C\tau_{G}$ . $k\geq n/\alpha$ ,
$c_{c\geq C_{T_{G}}=\Omega}( \frac{n}{\alpha}\log\frac{n}{\alpha})$
$= \Omega(\frac{n}{\alpha}(\log n-\log\alpha))$
$= \Omega(\frac{n}{\alpha}$ log $n)$
,CG $=O(n)$ ,\alpha $=\Omega(\log n)$
. ,k $=O( \frac{nn}{og})$ . ,
$W$ Tree $W$ .
$W$ Cover Time $\Omega(W^{2})$
,W $=O(\sqrt{n})$ .
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34 $G=(V, E)$ ,
$P$ Cover Time
$C_{G}^{P}$ . $G$ 2 $u0,$ $v0\in$
$V$ 1 $w$ $G$ $=$
(V’, $E’$ ) ,CGP $\geq C_{G}^{P’}$,
$P’$ .
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2 $u_{0},$ $v_{0}$ , $N(u_{0})=\{v_{0}, u_{1}, u_{2}, \cdots u_{k}\},N(v_{0})=$
$\{u0, v_{1}, v_{2}, \cdots v\iota\}$ . $u_{0},$ $v_{0}$ 2 , .
$p(u0, v_{0})=p_{0}$ , $p(u_{0}, u:)=p_{i}(i=1,2, \cdots k)$
$p(v_{0}, u_{0})=q_{0}$ , $p(v_{0}, v_{j})=q_{j}(j=1,2, \cdots l)$
,u0 $u_{1}$ Hitting Time $H(u_{0}, u_{1})$ . ,K $=\{1,2, \cdots k\},$ $L=\{1,2, \cdots l\}$ .
$u$: ,{ul, $u_{0},$ $v_{0}$ } ,rtl, $r_{tu},r_{iv}$ . ,
, $h_{iu},$ $h_{tv}$ . , ,{ul, $u_{0},$ $v_{0}$ }
,sj 1, $Sj_{u},$ $Sj_{v}$ . ,
$k_{j1},$ $k_{ju},$ $k_{lv}$ .
,H(uo, $v_{1}$ ) .
$H(u_{0},u_{1})= \frac{p_{1}+p_{0}+\frac{q_{0}}{1-\sum_{j\in L}q_{j^{S}jv}}+.\sum_{1\in K\backslash \{1\}}p_{1}(1+\hat{h}_{i})+\frac{1}{1.-\sum_{j\in L}q_{j^{S}jv}}\sum_{j\in L}q_{j}(1+\hat{k}_{j})}{p_{1}+.\sum_{1\in K\backslash \{1\}}p_{1}r_{11}+\frac{(p_{0}+\sum_{1\in K\backslash \{1\}}p_{1}r_{1v})\sum_{j\in L}q_{j}s_{j1}}{1-\sum_{j\in L}q_{j^{S}jv}}}$ (1)
$H(v_{0},v_{1})= \frac{q_{1}+q_{0}+\frac{p_{0}}{1-\Sigma_{i\in K}p_{1}r_{iu}}+\sum_{j\in L\backslash \{1\}}q_{j}(1+\hat{k}_{j})+\frac{1}{1-\sum_{i\in K}p_{1}r_{1u}}\sum_{1\in K}p_{1}(1+\hat{h}_{i})}{q_{1}+\sum_{j\in L\backslash \{1\}}q_{j}s_{j1}+\frac{(q_{0}+\Sigma_{j\in L\backslash \{1\}}q_{j^{S}ju})\Sigma_{i\in K}p_{1}r_{11}}{1-\Sigma_{1\in K}p_{1}r_{iu}}}$ (2)
,h: $=r:1h:1+r_{1u}h_{iu}+r_{iv}h_{iv},\hat{k}_{j}=s_{j1}k_{J1}+s_{Ju}k_{ju}+s_{jv}k_{jv}$ . , $w$ $u_{1}$
Hitting Time $H’(w,u_{1})$ . ,H’(w, $u_{1}$ )
.
$p_{1}’+$ $\sum$ $p_{1}: \{1+\hat{h}_{i}\}+\sum q_{j}’\{1+\hat{k}_{j}\}$
$H’(w,u_{1})= \frac{:\in K\backslash \{1\}j\in L}{p_{1}+\sum_{i\in K\backslash \{1\}}p_{i}’r_{i1}+\sum_{j\in L}q_{j}’s_{j1}}$
(3)
$\vee|$
$q_{1}’+$ $\sum$ $q_{j}’ \{1+\hat{k}_{j}\}+\sum p_{1}’\{1+\hat{h}_{i}\}$
$H’(w,v_{1})= \frac{j\in L\backslash \{1\}1\in K}{q_{1}+\sum_{j\in L\backslash \{1\}}q_{j}’s_{j1}+\sum_{1\in K}p_{i}’r_{11}}$
(4)
$p_{i}’=\alpha p_{i},$ $q_{j}’=\beta q_{j}$ . , $(\alpha, \beta>0,\beta=\epsilon\alpha)$ . ,
77
(3), (4) .
$p_{1}+$ $\sum$ $p_{i} \{1+\hat{h}_{i}\}+\epsilon\sum q_{j}\{1+\hat{k}_{j}\}$
$H’(w, u_{1})=\frac{i\in K\backslash \{1\}j\in L}{p_{1}+\sum_{:\in K\backslash \{1\}}p_{i}r_{i1}+\epsilon\sum_{j\in L}q_{j}s_{j1}}$
(5)
$q_{1}+$ $\sum$ $q_{j} \{1+\hat{k}_{j}\}+\frac{1}{\epsilon}\sum p:\{1+\hat{h}_{i}\}$
$H’(w, v_{1})= \frac{j\in L\backslash \{1\}1\epsilon K}{q_{1}+\sum_{j\in L\backslash \{1\}}q_{j}s_{j1}+\frac{1}{\epsilon}\sum_{1\in K}p_{1}r_{11}}$
(6)
$H(u0, u_{1})\geq H’(w,u_{1})$ $H(v0, v_{1})\geq H’(w,v_{1})$ $\epsilon$ . (1) ,
(5) ,\epsilon ,H(w, $u_{1}$ ) $\geq H(w,u_{1})$ .
$p_{0}+$ $\sum$ $p_{i}r_{iv}$
$\frac{:\in K\backslash \{1\}}{1-\sum_{j\in L}q_{j^{S}jv}}\leq\epsilon\leq\frac{1}{1-\sum_{j\in L}q_{J^{S_{jv}}}}$
(7)
, (2) , (6) ,\epsilon ,H(v0, $v_{1}$ ) $\geq H(w, v_{1})$ .
$1- \sum p_{i}r_{1u}$
1-
$\sum_{1\in K}p:r_{1u}\leq\epsilon\leq\frac{i\in K}{q_{0}+\sum_{j\in L\backslash \{1\}}q_{j^{S}ju}}$
(8)
,
$\frac{1}{1-\sum_{j\in L}q_{j}s_{jv}}\geq 1\geq 1-\sum_{1\in K}p_{i}r_{iu}$
$1- \sum p_{i}r_{iu}$ $1- \sum:1:v$
$\frac{:\in K}{q_{0}+\sum_{j\in L\backslash \{1\}}q_{j^{S}ju}}\geq\frac{\iota\in K}{q_{0}+\sum_{j\in L}q_{j}(1-s_{j1}-s_{jv})}$
$p_{0}+$ $\sum$ $p:r_{iv}$
$\geq\frac{:\in K\backslash \{1\}}{1-\sum_{j\in L}q_{j}s_{jv}}$
, (7) , (8) .
$\epsilon$ . $\epsilon$ , $\alpha(Po-1)+\beta(q_{0}-1)=1$
.p0, $q_{0}$ $0$ Cover Time
.ul, $v_{1}$ , Hitting Time
.
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